Lipid peroxidation by measurement of Thiobarbituric Acid Reactive Substances (TBARS) and antioxidant status by determining the activities of the enzymes, Catalase (Cat),Glutathione Peroxidase (GPx) and Superoxide Dismutase (SOD) and the level of Reduced Glutathione (GSH) in the erythrocytes of patients with type 2 Diabetes Mellitus were investigated. It was observed that the level of TBARS in the erythrocytes was increased by 50% showing a significant generation of free radicals in the erythrocytes of these patients. The activities of both Cat and SOD were enhanced while that of GPx was not altered. The level of GSH was also not changed.
INTRODUCTION
Glutathione cycle operates in the erythrocytes for the disposal of hydrogen peroxide generated in the cell supplementing the function of catalase. Reduced glutathione (GSH) and hydrogen peroxide are the twin substrates for glutathione peroxidase (GPx). GSH is formed from its oxidised form, GSSG by the enzyme, Glutathione reductase, which requires enzyme cofactor, NADPH. Glucose oxidation through the pentose phosphate pathway operates in the erythrocytes precisely to supply this NADPH(1 ). Normally, insulin promotes the operation of this pathway. In Diabetes mellitus, due to inadequate function of insulin, the efficiency of this pathway is hampered and as a result decreased quantities of NADPH will be formed. The present investigation is therefore aimed at further understanding of glutathione metabolism in the erythrocytes of diabetic patients by determining GSH levels along with associated glutathione peroxidase activity and Catalase activity in the erythrocytes and assessment of related disturbance of lipid peroxidation by measuring Thiobarbituric acid 
MATERIALS AND METHODS
Twenty patients in the age group of 50-65 years attending Rajah Muthiah Medical College Hospital were selected for this study. All these patients were recently diagnosed cases of Type 2 Diabetes Mellitus based on the abnormal G'IT and clinical findings. All these patients were from the surrounding villages and they belonged to the non-obese type of Type 2 Diabetes Mellitus. Almost all of them were agricultural laborers. None of these patients were chronic smokers or alcoholics and did not suffer from any systemic diseases like hypertension or any diabetic complication. 20 controls in the same age group were selected from among the staff.
The haemolysate of RBCs was prepared as described by Lakshmi and Rajagopal(2) .
After removal of plasma and huffy coat, the packed Red Blood Cells (RBCs) obtained were washed twi~e with physiological saline and then lysed with hypotonic phosphate buffer pH 7.4. The haemolysate was separated by centrifuging at 10000 rpm for 15 mins at 2~
The following estimations were carried out in the haemolysate:
Haemoglobin (Hb) was estimated in haemolysate by the cyanmethaemoglobin method of Drabkin and Austin (1932) . The haemoglobin reacts with ferricyanide and forms methaemogiobin which gets converted to cyanmethaemoglobin by the cyanide.
9 Reduced Reduced glutathione (GSH) was determined according to the method of Beutler and Kelley (1963) . The method is based on the development of yellow colour due to reaction of 5, 5-Dithio (bis) nitrobenzoic acid (DTNB) with compounds containing sulphydryl groups.
9 Glutathione Peroxidase-Rotruck et aL (5) The activity of glutathione peroxidase was assayed by the method of Rotruck et al. (1973) with modifications. A known amount of enzyme preparation was allowed to react with H202 in the presence of reduced glutathione. After a specified period of enzyme action; the remaining reduced glutathione content was measured by the method of Beutler and Kelley (1963) .
9 Catalase-Sinha et a/. (6) Catalase activity was assayed by the method of Sinha (1972) . Dichromate reacts with acetic acid when heated in the presence of hydrogen peroxide to form chromic acetate which is measured at 620 nm. The enzyme preparation was allowed to split H202 and the reaction was stopped at different time intervals by the addition of dichromate/acetic acid reagent. The remaining H202 was measured as chromic acetate at 620 nm. ~ Plasma Glucose -By GOD -POD method (7) Plasma glucose level was estimated using Boehringer Mannhein Kit by enzymatic glucose oxidase pe.roxidase (GOD-POD) method. The plasma glucose is expressed as mg/dl. 9 ThioBarbituric Acid Reactive SubstancesOhkawa et al. (8) Lipid peroxidation was estimated as evidenced by the formation of thiobarbituric acid reactive substances (TBARS). TBARS in haemolysate was assayed by the method of Ohkawa (1979) . This method is based on the formation of red pigment by condensation of lipid peroxidation breakdown products like MDA with thiobarbituric acid (TBA).
9 Superoxide Dismutase-Kakkar et al. (9) The activity of Superoxide Dismutase (SOD) was assayed by the method of Kakkar et aL (1984) based on the formation of NADH-Phenazine methosulfate-nitro blue tetrazolium formazan.
The results were analyzed statistically by students "t" test.
RESULTS AND DISCUSSION
The results of this investigation are presented in Table I and I1. Lipid peroxidation is increased in the erythrocytes of diabetic patients as shown by the increase in the level of TBARS by 50%. The activity of superoxide dismutase is enhanced by 9.4% in the erythrocytes of the patients. These results show higher oxidative stress and generation of fi'ee radicals in the RBCs of these patients. Earlier, Parthiban(10) has reported oxidative stress associated with development of diabetic complications; Oberley(ll ) has observed the role of free radicals in diabetes.
The level of GSH was not significantly enhanced in diabetic patients. It is well known that NADPH is necessary for reducing GSSG to GSH by glutathione reductase in the red cells. However the present study shows that GSH level though expected to be decreased , is not significantly altered. The activity of glutathione peroxidase is also not significantly changed. This may be explained from the associated observation that the activity of Catalase is enhanced by 157% in the red cells of the diabetics, taking care of the disposal of hydrogen peroxide in the cell particularly when glutathione peroxidase is helpless for want of adequate quantities of its second substrate, GSH. Therefore GSH gets underutilised and remains almost unaltered.
This investigation is of interest from the point of view that in diabetes mellitus even if GSH formation is hampered due to diminished efficiency of the HMP shunt pathway of glucose oxidation, the second enzyme in the red cell rises to the occasion and disposes off the hydrogen peroxide formed in the cell so that 'internal environment' in the erythrocyte is taken care of to the maximum possible extent. But inspite of this mechanism, lipid peroxidation and free radical generation prevails in the RBCs of diabetics.
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